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Abstract: Ex isting alg orithms for geometry matching o f multiple entities are shor t of meeting the requirements of
mult-i scale road network analysis due to algor ithms. high complexity and long processing time. Based on the analysis
of matching char acteristics of poly- lines on road netw orks, this paper suggests the geometr ic similarities betw een
poly- lines can be evaluated using the distances between poly- lines and nodes. As an alternative to a direct match of
g eometric similarities bet ween poly-lines, this line-node distance-based algo rithm has a much lower computational
complex ity and the potential for efficiency improvement w ith a g rid-based spatial index. Through a case study, we
compared the distance-based alg orithm w ith the traditional matching algorithm in computational efficiency and
matching quality. We found the pr oposed algorithm is superior in both domains and w ill be able to meet t he require-
ments for mult-i scale r oad netw ork analysis. We also conducted an analysis on the relationships between matching
toler ance and precision using the least squar e method.
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( a) ????      (b) ?????????
( a) Original data     (b) Object data for matching
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F ig. 2  The line-node distance-based matching a-l
g orithm with a grid-based spatial index
  2. ????????????????,?
? 2(b) ???????????????
[ (minX , min Y ) , ( maxX , max Y ) ] , ?????
? I , J ????????? dx , dy ??( 1)?
?,?? m, n ?????? I , J ??????:
dx = (maxX - m inX ) / m
dy= (max Y- min Y) / n
(1)
???????????????( x , y ) ,
???????( i , j )??( 2)??, ??[ ]??
????:
i= [ ( x - minX ) / dx ]
j = [ ( y- min Y ) / dy ]
(2)
???????????,????( i , j )?
??????? h ,??(3)?????????
???????????( x , y )????? h ?
???????
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( a) ??????     ( b) ????????
?????? ????????
( a) The poly- lines     ( b) The mapping array of
str ucture of poly- line and first node
object data in the poly- line
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Pnt , ?????? Pnt ?????????
Point i [ 1]? Point i+ 1 [ 1]??, ???????
Pnt ???Polyl ine[ i ]????,??????
???? Pointi [ 1]?
4. ??????(? 2( a) )????? L ?
????(??????????) , ?????
???(? 2( b) )???? L ???????,?
??????????????????? P?
5. ????? P ?,????????? L
???????? A?????Pc?????:
???? P ???????P i ( X 0, Y 0) , ???
???? L ??????? D, ?? 4 ???
(4)??, ???? minD ?????????
???? minD ???? A, ??? P i ( X 0, Y 0)
???? Pc?
D = | kX 0- Y 0+ b| / k
2+ b 2
k= ( Y 1- Y 2) / ( X 1- X 2)
b= Y 1- k @ X 1
(4)
6. ??????????????????
?????(? 3(b) )?????? Pc?????
??? l????? Pc????? l ?????
??? l???????? J, ??(5)??,??
inLine( p line)????? Pc????? l ???
??, Sum ( p line)???? l??????:
J= inLine( p line) / S um ( pl ine) @ 100% (5)
? 4 ???????
F ig. 4 The distance from point to line
? J?????????? B( B????
????????, ? B= 80%)?,?? l ??
?????? L ???, ?? ( 6) ??, ??




p line I Matchs ( Line)   ( J\B)
p line I/ Matchs ( Line)   ( J< B)
(6)
7. ???????????????,??
?? 4~ ?? 6,????????????, ?
????????????, ?????
2. 3  ??????????
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????,???? 524 KB, 344????
? 5 1B100 ?? 1B25??????
  Fig . 5 T he overlapping map of 1B1 000 000 and
1B250 000 road network maps
???????????????????
??,? 1B100 ?????????, 1B25??
????????, ???? B??? 80%??
????,???? A???????, A???
???????, A????????????
??, ?? A????????????? 11
??? A?????????,?? A????
?????????????? A,?????
? t ????(7)??????? E?????
?? 1???
? 1  ??????????????????
Tab. 1 The matching result for dif ferent scale road networks map
?? A 1 000 1 100 1 200 1 300 1 400 1 500 1 600 1 700 1 800 1 900 2 000
?? t / ms 34 250 34 250 34 260 34 270 34 274 34 282 34 292 34 300 34 304 34 320 34 328
??? E/% 87. 71 88. 84 90. 32 91. 06 91. 27 91. 12 89. 80 89. 41 87. 63 86. 54 85. 26
  ?? 3??????? 6 ??, ?????
????? 1B25?????????? 1B100
???????????? 6 ??,? A= 1 000
?,? 1B25????????????????
1B100?????????, ????????
?????, ?????? 87. 71%; ?? A=
2 000?, ???????????, ?????
?????? 1B100???????????,
??????????,?????? 85. 26%;
? A= 1 500?,??????????,???
???????????, ??????
91. 12%?
( a) ??A= 1 000    ( b) ??A= 1 500     ( c) ??A= 2 000
? 6 ??????? A???????????
F ig. 6  The matching r esults for different matching tolerance A
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A , B , C ,??(8)??,?? E( Ai )??????
????????????, ? E( Ai ) = AA2i +
BAi+ C , yi ???? 2 ??????????
?,???????????????????
???,?????????? A?? 100, ??
???????????????????A =
- 0. 180 4, B= 5. 099 8, C= 54. 889 6,????
?? A ???? E? ???? ?? E=
- 0. 180 4A
2
+ 5. 099 8A+ 54. 889 6??????
??[ 10, 20]??????, ?: ? A= 14. 134 7
?, Emax= 90. 931 5, ?????? A? 1 413. 47
?,?????????? E? 90. 93% ,?? 7?
????????????????????
?,??????? A?????????E?






[ E( a i ) - yi ]
2
= min (8)
 ? 7 ???? A???  ? 8 ???? A???
??? E??? t???
F ig. 7 The relationships  F ig. 8  The relationships
betw een matching between matching
tolerance A and tolerance A and
precision E time t
  ????????????????,??
??????????? 2????? A??
? t ?????????, ?? 8??????





????????, ????? A? 1 413. 47,
????? E? 91. 32% ?, ??????
34. 28 s;?????????, ????? A?
2 000, ??? E? 85. 26% ?, ??????
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